In this paper we derive some recurrence relations between single, double and triple moments of order statistics from inverted gamma (IG) distribution in the complete and doubly truncated cases. Also we characterize IG distribution through conditional moment.
Introduction
The recurrence relations and identities for the moments of order statistics have assumed considerable interest since they reduce the amount of direct computations. The moments have been tabulated quite extensively for several distributions. For an extensive survey, see for example, Arnold et al [3] and Balakrishnan and Sultan [4] . Many authors have derived some recurrence relations for both single and double moments, see for example, Ali [2] and Khan, et al. [6] and Mahmoud et al. [8, 9] studied Order statistics from inverse weibull distribution for characterizations and associated inference as a prospective life distribution, many works has been done on it for example, Lin et al. [7] have discussed the maximum likelihood estimation of the parameters of IG distribution together with the estimation of the corresponding reliability function , Ajit et al. [1] have studied the robustness of a sequential test for the mean of IG distribution and Giron and Castillo [5] have discussed the convolution of IG distribution with applications to Behrens-Fisher distribution .
Let X 1 , X 2 , . . ., X n be a random sample of size n from IG distribution with p.d.f as 
The c.d.f of doubly truncated IG distribution can be obtained from (1.1) as (1.14)
The joint p.d.f of the two order statistics X r:n and X s:
While, the joint p.d.f of X r:n , X s:n and X t:n for 1 ≤ r < s < t ≤ n is given by f r,s,t:n (x,y,z) = C r,s,t:
Recurrence Relations between Moments of Order Statistics from IG Distribution
In this section, we established some recurrence relations between the single, double and triple moments of order statistics from IG distribution in case of complete and doubly truncated cases. The k-th single moment of the r-th order statistic denoted by ) ( :
given by
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where n r C : is given in (1.14) .
The double [(k 1 , k 2 )-th] moments of X r:n and X s:n denoted by
, is given in (1.16). The triple moments of order statistics X r:n , X s:n and X t:n are given by
3) where C r,s,t:n is given in (1.18) .
The doubly truncated single, double and triple moments can be obtained by replacing the integral limits to be of the form
where C r:n is given in (1.14),
5) where C r,s:n is given in (1.16) and
6) where C r,s,t:n is given in (1.18) .
1 Relations based on complete case
The single, double and triple moments of order statistics given in (2.1),(2.2) and (2.3) satisfies the following recurrence relations 
Proof .see Appendix A Relation 2.2
]
Proof .see Appendix B
Relations based on doubly truncated case
In this subsection, we derive some recurrence relations between the single, double and triple moments of order statistics from DTIG distribution . The single, double and triple moments of order statistics given in (2.4), (2.5) and (2.6) satisfies the following recurrence relations 
Characterizations Based on Order Statistics
In this section we Characterize IG distribution by using the following two theorems 
Characterizations of IG distribution
In this subsection we characterize IG distribution based on Theorems 3.1 and 3.2 Theorem 3. 3 A necessary and sufficient condition for a random variable X to have inverted gamma distribution is [ ]
where 
where I(x) is given in (3.4). Differentiating both sides of (3.7) with respect to y and simplifying we get,
which is the c.d.f of the inverted gamma distribution given in (1.2) . 
where C r:n is given by (1.14) and
Upon using integration by parts, treating ) (x f ′ for integration and the rest integrated for differentiation, we obtain
where
From (1.11), we have 
(A.6)
n−r−1 can be expressed as,
Therefore,
Similarly, we have
By substituting from (A.8) and (A.9) in (A.3) Relation 2.1 can be obtained.
B. Proof of Relation 2.2
From (2.2) and (1.11), we have
where C r,s:n is given in (1.16) and
By using integration by parts treating ) ( y f ′ for integration and the rest integrated for differentiation, we have
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From (B.3), (B.1) and (1.11), we obtain
By simplifying (B.4) using (B.5), Relation 2.2 is proved
C. Proof of Relation 2.3
By using (2.4) and (1.12), we get
Making use of integration by parts, treating ) (x g′ for integration and the rest integrand for differentiation yields
, and
From (1.12), we write
From (C.4) and (C.5), we obtain
Then (C.6), can be written as
From (C.2), (C.3), (C.8) and (C.9), we get
Relation 2.3 follows upon simplifying (C.10).
D. Proof of Relation 2.4
By using (2.5) and (1.12) we have
Upon using integration by parts treating ) ( y g′ for differentiation and the rest integrand for differentiation, we have 
